INTRODUCTION
Since the beginning of Internet commerce in the early 1990s, we have witnessed the first boom and bust cycles of the Internet economy. Is the Internet economy going anywhere? Is the ecommerce revolution over? The answer is yes and no respectively. The current correction has forced a more cautious approach that focuses on feasible business models and solid performance. The Internet and e-commerce are here to stay. E-commerce will continue to enhance operational efficiencies and bring new opportunities for growth and competitive advantage.
Most of the failed Internet ventures did not have viable business models and feasible long-term strategies. Their business models failed to ask the two fundamental questions of the Internet economy:
• Does your e-commerce business model follow the fundamental principles or economic logic of the Internet economy? • Does your e-commerce business model capitalize on the "disruptive attributes" of the Internet economy?
These two questions lead business executives to considering several strategic questions regarding building and implementing a viable e-commerce business model.
• What are the components of a viable business model in the Internet economy?
• What are the disruptive attributes of the Internet and how to capitalize on them for competitive advantage and profits? • How transaction costs and network effects in the Internet economy change a company's competitive position? • How the cost and pricing structures in the Internet economy differ from the traditional industrial economy? • What are the new economies of scale and scope in the Internet economy?
This chapter first defines and identifies several business models in the digital economy in section 2. Section 3 identifies and discusses a number of disruptive characters of Internet commerce. Section 4 compares and contrasts the business transformation process and value creation strategies in both physical and digital economies. Section 5 presents an analytical method to evaluate and determine a viable business model in the digital economy. The approach takes into account various cost and revenue models from both demand-and supply-side perspectives. Finally, section 6 concludes.
BUSINESS MODELS IN THE DIGITAL ECONOMY
Each firm that exploits the Internet should have an Internet business model, i.e., how it plans to make money now and how it plans to do so in the long term using the Internet (Afuah and Tucci, 2001) . A business model is the method of doing business by which a company can generate revenue to sustain itself (Rappa, 2002; Turban, et al., 2002) . It describes the basic framework of a business. It also tells what market segment is being served (who), the service that is being provided (what), and the means by which the service is produced (how) (Chaudhury and Kuilboer, 2002) . A firm's business model should also spell out how the company is positioned in the value chain or within the business ecosystem. Weill and Vitale (2001) define an e-business model as a description of the roles and relationships among a firm's consumers, customers, allies, and suppliers that identifies the major flows of product, information, and money, and the major benefits to participants. In a more broader approach, Slywotzky (1996) defines a business model (design) as "the totality of how a company selects its customers, defines and differentiates its offerings, defines the tasks it will perform itself and those it will outsource, configures its resource, goes to market, creates utility for customers, and captures profits. It is the entire system for delivering utility to customers and earning a profit from that activity." Rayport and Jaworski (2001) argue that a "new economy" business model requires four choices on the part of senior management. These include the specification of 1) a value proposition or a value cluster for targeted customers; 2) a scope of marketspace offering, which could be a product, service, information or all three; 3) a unique, defendable resource system, i.e., the associated resource system to deliver the benefits; and 4) a financial model, which includes a firm's revenue models, shareholder value models, and future growth models.
Specifically, Rappa (2002) identifies eight basic Internet business models. They are: Brokerage, advertising, infomediary (e.g., recommender system, registration model), merchant, manufacturer (direct marketing), affiliate (provide commission for online referrals), community (voluntary contributor model or knowledge networks), subscription, and utility (e.g., pay by the byte). In addition, Turban, et al. (2002) also identify several types of Internet business model including name your price, find the best price, dynamic brokering, affiliate marketing, group purchasing, electronic tendering systems, online auctions, customization and personalization, electronic marketplaces and exchanges, supply chain improvers, and collaborative commerce.
In sum, in order to sustain a successful business venture, an Internet business model should address a number of issues which include: what value to offer customers (value proposition), which customers to provide the value to (scope of offerings), how to price the value (pricing), who to charge for it (revenue models), quantity of resources required and the associated costs to provide the value, and what strategies need implementing to offer value. In addition, in order to prosper in e-commerce, a firm's Internet business model must capitalize on the "disruptive" attributes and characteristics of the Internet or digital economy to enable it to offer innovative solutions and value to customers.
E-COMMERCE IS A DISRUPTIVE INNOVATION
The changes made possible by the Internet are strategic and fundamental (Ghosh, 1998) . The changes are beyond the traditional boundary of an organization. The Internet has also changed the way in which supply chains are managed, planned and controlled (Anderson and Lee, 2000) . Even though the changes caused by the Internet are "disruptive" and have profound impacts on business strategies and operations, however, the underlying technologies are not radically different from the existing technologies that support business operations. This is not atypical, given that the technological changes that damage established companies are usually not radically new or difficult from a technological point of view (Bower and Christensen, 1995) . For example, the technologies underlying the Internet: computing and communication technologies have both been improved incrementally over the past decades.
Disruptive innovations have two important characteristics. First, they typically present a different package of performance attributes. Second, the performance attributes that existing customers do value improve at such a rapid rate that the new technology can later invade those established markets (Bower and Christensen, 1995) . Disruptive innovations introduce a very different package of attributes from the one historically valued by mainstream customers, and they often perform far worse along one or two dimensions that are particularly important to those customers. For example, e-commerce still needs to improve the performance of several attributes, such as transaction security, system reliability, privacy, and trust.
Internet commerce is disruptive to the traditional way of doing business in that it is transforming the rules of competition and inventing new value propositions and business models. The successful implementation of e-commerce requires a paradigm shift. In moving toward ecommerce as an enabler, a business executive must be able to identify the disruptive nature of the innovation and then capture the benefits. Several disruptive attributes brought by the introduction of e-commerce include:
• Network effects. Network effects exist in the industrial economy (e.g., regular telephone service) but are much stronger in the digital economy. For knowledge-intensive products, such as software operating systems, characterized by high upfront costs, network effects, and customer groove-in (Arthur, 1996) , achieving a critical mass of installed customer base is vital for success.
• Open platform. Internet provides an open and nonproprietary platform for communication and collaboration. The open source movement in software development (see Raymond, 1999 ) has contributed to Internet-enabled collaboration and free information sharing.
• Connectivity and Interactivity. E-commerce enables close connections with customers and among supply chain or business ecosystem partners' information systems. The benefits include real-time pricing, flexible products and services versioning, gathering customer information, and a very low cost for the distribution of information goods.
• Exchange and sharing of Information. In the digital economy, the traditional trade-off between richness and reach in information exchange no longer exists (Evans and Wurster, 1997) . In e-commerce, information can reach many customers or business ecosystem partners through the Internet without sacrificing the richness of the contents.
• Convergence of production and consumption. The term prosumption was introduced by Tapscott (1996) to describe the convergence of design with development process and the production of goods and services by customers in the e-commerce environment. Internetenabled collaborations can reduce both concept-to-design and design-to-production cycle times.
• Digital assets as the input into the business transformation process. A firm that exploits the
Internet should build and utilize its digital assets (Rayport and Sviokla, 1995) , which is all the information about its customers, in order to provide value across many different and disparate markets. In the digital economy, information is a source of revenue and every business is an information business (Earl, 1999) . Therefore, a firm should use information to create new businesses and/or reinvent customer relationships through the implementation of virtual value chain (Rayport and Sviokla, 1995) .
• Cost Transparency. The vast amount of information about prices, competitors, and features that is readily available on the Internet helps buyers "see through" the costs of products and services (Sinha, 2000) .
• Virtual display of merchandise. General online merchandise stores (e.g., Amazon.com) and all purposes business-to-business mega exchanges can offer enormous variety without building huge physical display areas that rack up costs and alienate many shoppers. Therefore, upgrading the physical aspects of the supply chain to match the speed and complexity of the e-commerce environment to reduce order-to-delivery time to customers is vitally important.
• Speed and frequency of changes. Change is fast and frequent in the digital economy. Firms in every industry must learn to adapt quickly to changing business and economic environments. Adaptation in a turbulent environment means watching for the next wave that is coming, figuring out what shape it will take, and positioning the company to take advantage of it (Arthur, 1996) .
• Industry boundary. Value generated in Internet-enabled business transcends traditional industrial sectors. A firm or business ecosystem (Gossain and Kandiah, 1998) or business web (Tapscott, et al, 2000) must provide unique (and customized) "solutions" (as opposed to single product or service) to individual customers.
Traditional organizations facing the challenge of transforming their businesses in the digital economy must understand and be able to capitalize on the disruptive attributes of ecommerce. A firm's ability to compete in the future, as well as its very existence will be in question if it cannot capture the benefits of the disruptive nature of e-commerce.
VALUE CREATION IN THE DIGITAL ECONOMY
In the digital economy, a firm must be able to create value in both marketspace and marketplace. A firm's business transformation process can be represented by an input-transformation-output model. In the industrial economy, input is raw materials or all of the necessary inputs that are required to produce the finished products or services. Output is finished products or intermediate goods used as inputs to another transformation or value creation process. According to Meredith and Schaffer (1999) , the "physical" transformation process involves one or more of the following four value-adding activities: alter, transport, inspect, and store. In the industrial economy, management's focus is to improve the physical transformation process by implementing management techniques such as total quality management, lean manufacturing, and just-in-time production. In the digital economy, data or information (in digital form) has become the input into a business transformation process. Information can be used directly to create values for individual customers by identifying their needs or preference based on their previous purchase patterns and profiles. Rayport and Sviokla (1995) identify five steps to create customer value in the digital economy: gather, organize, select, synthesize, and distribute. Since physical and digital economies co-exist within a firm or business ecosystem, management should go beyond concentrating on improving the transformation process itself to focus on leveraging information assets and taking advantage of the disruptive nature of e-business to create more value (a package of solutions) for the customers (Lee, 2001) . Table 3 compares and contrasts these two transformation processes. Table 4 presents value creation strategies in the digital economy. In the physical part of the value creation process, information is the glue that holds a firm's internal units and the entire supply chain together and allows it to function (Chopra, 2001) . With the introduction of e-commerce and virtual value chain, information itself has become a source of value. Since information (as an input) will not be consumed or depleted during the business transformation process, a firm or supply chain can redefine economies of scope by drawing on a single set of "digital assets" to provide value across many different and disparate markets (Rayport and Sviokla, 1995) . Consumers are able to receive a "package of solutions" offered by a single "trust" vendor, supported by business ecosystem of partners, to meet their needs.
Many companies have transformed their operations according to this value creation principle. For example, The Intel Corporation has transformed their operations from a traditional semiconductor manufacturing company to an "e-business" solution company by creating an ecosystem centered on its core technologies. Online mega merchant Amazon.com is able to utilize a set of "digital assets," facilitated and supported by a group of ecosystem partners. 
Business transformation or value creation activities
Alter, transport, inspect, and store
Gather, organize, select, synthesize, and distribute
Output
Intermediate products or finished products or services
• Information/knowledge products or services; • New information services bundled with physical products to provide customer a "package of solutions"
Strategic role of information in the business transformation process
• Information is a supporting element that facilitates the physical transformation (production) activities;
• Information serves as the connection between the various value-adding stages within a supply chain.
• Information is a source of value that enable firms to offer new value propositions;
• Real time information enables integration, collaboration, and synchronization within a supply chain or virtual organization;
• Information (as an input to a transformation process) will not exhaust after the transformation (production) process. Therefore, firms operate in the Digital economy should capitalize on the economic principle of abundance. Source: Adapted and extended from C. Lee (2001) 
COST AND REVENUE MODELS IN THE DIGITAL ECONOMY
A viable business model needs to meet the fundamental economic principles of the digital economy. A framework based on the concepts of economies of scale and scope as well as the theories of transaction costs and switching costs is introduced in this section. Table 3 summarizes the basic concepts, key issues, and strategies for the four cost models. The purpose of this framework is to provide business scholars and practitioners a basic knowledge of the underlying cost structures in the digital economy. Rather than searching for the single dominant effect or cost advantage that will provide a long-term sustainable competitive advantage for a company, companies wishing to take full advantage of the disruptive power of e-commerce must understand the underlying strategic logic of digital economy.
Economies of Scale
Economies of scale exist when the production cost of a single product decreases with the number of units produced. In traditional manufacturing industries, larger firms tend to have lower unit costs. The textbook strategy is to optimize the level of production at maximum efficiency (least cost scale). In the digital economy, Rayport and Sviokla (1995) argue that e-commerce and the virtual value chain have redefined the concepts of economies of scale, allowing small companies to achieve low unit costs for products and services in markets dominated by big companies.
A product exhibits demand-side economies of scale if the more people that use such a product, the more valuable it is to its users -a classic function of network externalities. Shapiro and Varian (1999) indicate that the success and failure of a product with strong network effects are driven as much by consumer expectations and luck as by the underlying value of the product. Marketing strategy in markets that exist strong network effects must be designed to influence consumer expectations in order to achieve a "critical mass" of users.
Overall, demand-side and supply-side economies of scale reinforce each other in a virtuous circle. Demand side growth reduces the unit cost (and price) on the supply side and makes the product even more appealing to other users. The result is further fueling of demand growth. The nature of the product, the technology, and of the market will place limits to such growth.
Economies of Scope
Economies of scope are cost-saving externalities between product lines. In the manufacturing case, economies of scope exist when the production of good A reduces the production cost of good B (Tirole, 1988) . In e-commerce, businesses can redefine economies of scope by drawing on a single set of "digital assets" (i.e., information companies collected about their customers) to provide value across many different and disparate markets (Rayport and Sviokla, 1995) .
The combination of demand-side economies of scope and demand-side economies of scale reinforces network effects in the digital economy. Building and sustaining a critical mass of installed customer base (scale effect) is valuable because growth on the scale side increases the number of potential customers for cross selling merchandise (scope effect), which in tern will enable the company to build an even larger customer base. For example, Amazon.com is able to expand its scope of offerings to provide customers a package of "solutions"(i.e., products bundled with services) across numerous industrial sectors due to the ability to exploit its large installed base of customers.
Switching Costs
According to Tirole (1998) , switching costs are a case of idiosyncratic investment, i.e., investment in multiple complementary and durable assets specific to a particular technology or system. Total switching costs include those borne by the new supplier to serve the new consumer (e.g., marketing and research and development costs), and those borne by the consumer to switch suppliers (e.g., inconvenience of switching suppliers, investment in specific assets, and the perceptions of a product or service). Once the two parties have traded, staying together can yield a surplus relative to trading with other parties.
In e-commerce, Riggins and Rhee (1998) suggest that companies can open part of their extranet to allow partners access trade-specific information and their internal processes. In doing so, companies will be able to alter the way in which the users, typically external managers, make decisions related to the use of the extranet and make the trading partners dependent upon this information. Strategies to increase trading partner's or customer's switching costs in the digital economy include prosumption (Tapscott, 1996) , building and sustaining online communities (Armstrong and Hagel, 1996) , and developing a strong trust relationship with the end-customers by participating in the new business ecosystems (Gossain and Kandiah, 1998) or b-webs (Tapscott et al., 2000) .
Transaction Costs
Transaction costs theory (Coase, 1937; Williamson, 1975 and 1985) suggests that firm will tend to expand precisely to the point where "the costs of organizing an extra transaction within the firm becomes equal to the costs of carrying out the same transaction by means of an exchange on the open market." Transaction costs are all costs associated with a market exchange, which include searching, negotiating, monitoring, and enforcement costs.
Theoretically, transaction costs depend on four major factors: opportunism (how opportunistic the trading parties are), asset specificity, uncertainty, and the frequency of the transactions. Since individuals and organizations are cognitively limited and cannot collect and process information they need to make all decisions, therefore it is difficult to foresee all the possible contingencies in a transaction. In addition, the coordinating costs (i.e., the cost of coordinating resource and processes) and contracting costs associated with market transactions can be prohibitively costly. As a result, economic benefits from vertical integration (collaboration) arise when internalization (partial internalization) overcomes transaction difficulties associated with market exchange (Lee and Vonortas, 2002) .
It can be argued that the advent of the digital economy has dramatically reduced the costs of many kinds of market transactions (e.g., connectivity and interactivity). It may even be possible to negotiate a separate deal at each step of the value creation stage (Tapscott et al., 2000) . If so, it could prove easier and cost-effective to disaggregate many value-creating activities out to the open market. Such a development changes the rules of competition and the way companies organize their value-creating activities. Business executive must transform the value proposition for the benefit of the end-customer by understanding how Internet technologies enable them to add new forms of value in every step of the value-creating process. In addition, they must be able to creatively "reaggregate" a new set of value offerings as well as the enabling resources, structures, and processes. 
Basic Concepts:
• Supply-side economies of scale: the production cost of a single product decreases with the number of units produced • E-commerce and the virtual value chain has redefined the concepts of economies of scale as an entry barrier Key Issue: How to lower the unit cost of providing products and/or services in the digital economy?
Strategies:
1. Physical product/economy: Increase scale to minimize average cost (subject to natural capacity limitslaw of diminishing returns) 2. Digital (or knowledge-based network) economy/ information products: volume-driven strategy to spread fixed (sunk) cost 3. Spread fixed costs over a large customer base and product lines Economies of scope Basic Concepts: Demand-side economies of scope: Base on a single set of digital assets, i.e., customer information as the input to the business transformation process, a firm can offer individual customers a set of customized solutions to meet their needs Key Issues: How to leverage on a single set of "digital assets" to provide value across many different and disparate markets? How to capitalize on the economic principle of abundance?
Strategy:
1. Re-invent customer relationships by identifying their individual needs and being able to offer a package of "solutions" (i.e., physical products bundle with services)
Basic Concepts:
• Supply-side economies of scope are cost-saving externalities between product lines • Economies of scope realized when costs are reduced by producing two or more products jointly (rather than in specialized firms) Key Issue: How to supply a bundle of outputs demanded by the market at lower total cost than some combination of two or more single-products or service providers? Table 4 presents some issues associated with e-commerce pricing and revenue generation. Ecommerce provides companies with new sources of revenues and opportunities to offer new information services in addition to, and sometimes independent of, the traditional products or services sales. It offers companies bold new opportunities to test prices, segment customers, and adjust to changes in supply and demand (Baker, Marn, and Zawada, 2001 ). E-commerce pricing can be done in real time and product or service price can be below unit cost as long as other ecommerce revenue models, such as online advertising and referral fees, are sustainable.
Strategy

Pricing Issues and Revenue Models
The abundance of free, easily obtained information on product pricing and quality, supplier reliability, service offerings, etc., raises cost transparency, thus raising downward pressure on prices. E-commerce suppliers and vendors can react by implementing creative pricing strategies that go beyond traditional price-cutting, by bundling products and services, or by innovating (Sinha, 2000) .
Another revenue issue in e-commerce is whether companies can benefit from the "synergy effect" (Kay, 1984) by offering cross-selling opportunities online. Do customers value the benefit of one-stop shopping in e-commerce? The question is whether the total revenue generated from one single e-commerce "corporate" site (i.e., generalist) is greater than some combinations of two or more independent single-product providers (i.e., specialists).
Finally, it is argued that, in the new business ecosystems, customers perceive greater value in one-stop shopping with a known and trusted company (Gossain and Kandiah, 1998) . For example, e-commerce companies, such as Amazon.com, Edmunds.com, and Marshall Industries, offer complementary products or services to the end-customers from a single "trusted" source.
Companies must maintain a trust relationship with their end-customers through constantly providing value-added information, products and services, and through the consistent level of experience and overall quality of the time that customers spend at companies' e-commerce sites. Web site advertising, referral, subscription or membership fee, commission or transaction fee, and service or consulting fee, and other.
Basic Concepts:
Total e-commerce profit = total revenue -total cost + [other e-commerce revenues]. New sources of revenue, independent of original products or services sales, which were enabled by e-commerce and information technology (e.g., using information to create additional value for the customer)
Key Issues:
• How to identify new sources of revenue?
• How to test prices, segment customers, and adjust to changes in supply and demand in real time? • How to achieve synergy effect (cross-selling opportunity) in e-commerce? (Does customer value the benefit of onestop shopping?) • How to use information to create value in both marketplace and marketspace? • How to build on-line brand equity and enhance loyalty effect?
Strategies:
1. Exploit virtual value chain to create new sources of revenue 2. Analyze digital assets and experiment new way of pricing 3. Bundle a product with other products and services to obscure the product's costs to counter cost transparency 4. Offer a stream of innovative products and services and implement creative pricing strategy 5. Be a member of the business ecosystem -a system in which companies work cooperatively and competitively to support new products, satisfy customers, and create the next round of innovation in key market segments
CONCLUSION
E-commerce can be implemented as a sustaining innovation to enhance the current way of doing business (i.e., focus primarily on the improving the business transformation efficiency). In such case, companies fail to identify and capitalize on many of the Internet's opportunities. In fact, ecommerce is a disruptive innovation -an innovation that revolutionizes and transforms traditional commerce. To capture its full benefits, the disruptive attributes or characters of ecommerce innovation must be identified and implemented in a viable business model.
The framework introduced in this chapter can be applied to evaluate whether a company's ecommerce business model is viable. Specifically, a viable e-commerce model satisfies many of the following characteristics (see also Lee, 2001 ):
• Design programs that take advantage of the Internet network effects and other disruptive attributes to achieve a critical mass of installed base of customer • Leverage on a single set of digital assets to provide value across many different and disparate markets • Build trust relationships with customers through e-business communities or e-webs to increase their costs of switching to other vendors • Transform value propositions and organizational structures for enhanced value creation • Generate synergy effects on e-commerce product and service offerings In sum, a viable business model in the digital economy must follow the fundamental economic principles (various costs and revenue/pricing models) and, most important, must be able to identify and capitalize on the disruptive attributes of the Internet commerce.
